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disastrous changes that brought about the extensive glaciations that prevailed during the so-called ice ages. But nearly all the older suggestions and working hypotheses as to the cause of the ice ages have been definitely and finally abandoned, either because of inconsistency with known physical laws, or abandoned because they were found inadequate to meet the conditions imposed upon them by the results of the very investigations which, in many cases, they themselves had helped to inspire.
FACTS OF CLIMATIC CHANGES
Among the more important facts, with respect to climatic changes, that appear to have been established, and which, presumably, therefore, must be met by any theory that would account for such changes, or explain specifically the origin of ice ages, or, what is equally important, the much longer intervening warm ages, are the following:
a. The number of larger climatic changes were at least several, the smaller many.
6. The greater changes, and, doubtless, many of the smaller also, were simultaneous over the entire earth (there is accumulating evidence in favor of this conclusion), and in the same sense; that is, the world became colder everywhere at the same time (climatically speaking) or warmer everywhere.
c.  They were of unequal intensity.
d.  They were of irregular occurrence and of unequal duration.
e.  They, at least one or more, progressed with secondary variations of intensity, or with advances and retreats of the ice front.
/. There often were centers of maximum intensity—certainly of ice accumulation and, doubtless, of other effects.
g. There were numerous local changes, suggestive of local causes.
h. They have occurred from early, probably from the earliest, geological ages down to the present, and, presumably, will continue irregularly to recur for many ages yet to come.
EXISTING FACTORS OF CLIMATIC CONTROL
Before attempting to find the probable cause, or causes, of climatic changes, it will be convenient first to consider the present factors of climatic control, since the variations of some of these undoubtedly have produced such changes, even, presumably, some, if not all, of those great changes that brought on maxima and minima of gl^ciation. It is possible, of course, that neither singly nor collectively were the factors in question largely productive of the known changes in geologic climates; but as climate today is subject to a complex control, all terms of which are more or less variable, it is certain that the climates of that portion of the geologic past (the only portion that will here be considered) during which

